Working ranches are often promoted as means of private rangeland conservation because they can safeguard ecosystem services, protect open space, and maintain traditional ranching culture. To understand the potential for generating broad social benefits from what have come to be called ''working landscapes,'' one must consider the synergies of people, environment, and institutions needed to accomplish conservation, as well as complicating factors of scale and uncertainty. Focusing on the problem as it has unfolded in the western United States, we review the state of knowledge about the extent of ranchland conversion; reasons why maintaining working ranches may benefit conservation; and the challenges and opportunities of rancher demographics, attitudes, values, and propensities for innovation. Based on this review, we explore whether the supply of traditional, full-time ranch owners is likely to be sufficient to meet conservation demand, and conclude that although demographic trends seem to suggest that it is not, there exist alternative enterprises and ownership forms that could achieve the goals of ranch conservation. We offer suggestions on how potential shortfalls might be addressed.
INTRODUCTION
Rural population change and the associated changes in land use, biodiversity, and sociocultural conditions are a topic of concern throughout the globe. Many countries with developed economies are able to put considerable investment in programs that foster the integration of agricultural production with environmental and cultural conservation (Cooper et al. 2005) . Such is the case with the European Union's ''Common Agricultural Policy'' reforms of 2003 that shift program emphasis from commodity production to joint production of agricultural products and environmental goods and services. Questions of how demographic change among rural populations may or may not influence such efforts have been the topic of research in the agricultural landscapes of Canada (Filson 1996; Beshiri and Bollman 2001; Robinson 2006) , western Europe (Wild and Jones 1988; Batzing et al 1996; Oñ ate 1998; Paniagua 2002; Kazakopoulos and Gidarakou 2003; Gisbert 2005; Giupponi et al 2006; Lasanta and Marin-Yaseli 2007) , Australia (Duncan and Epps 1992; Smailes 1997; Holmes 2002; Costello 2007) , Great Britain (Potter and Lobley 1992; Wilkinson et al. 2002) , New Zealand (Firth et al. 2007) , and the United States (LaGro 1994; Johnson 1998; Gale 2003a; Tavernier and Tolomeo 2004; Brown et al. 2005; Lambert et al. 2007 ). The western United States, where cattle and sheep producing ranches have long been the most extensive land use and form of agriculture, is undergoing rapid population growth fueled largely by in-migration from other regions. Saving ranches has become a focus of not only of rural traditionalists and livestock producers but also of conservationists, who prefer ranching as a land use over exurban subdivisions, and who see private lands conservation as a needed alternative to underfunded and controversial public acquisition. Ranches are said to safeguard rangeland ecosystem services, protect open space, and maintain a unique and cherished American heritage (Knight et al. 1994 (Knight et al. , 2002 Huntsinger and Hopkinson, 1996; Rosnan 1997; Resnik et al. 2006) while maintaining local property tax revenue and agricultural economies and cultures. Yet little attention has been paid to the question of whether US ranches and ranchers truly can meet the challenge of ''saving'' the West, and all that this implies.
Exurban sprawl onto US rangelands has been well documented (Riebsame et al. 1996; Theobald 2000; Shumway and Otterstrom 2001) , and the ecological implications of rural population growth have received considerable attention of late (Scott et al. 2001; Hansen and Rotella 2002; Maestes et al. 2003) . As interest has grown in creating an agricultural industry that can withstand development pressures and maintain open, seminatural landscapes, the term ''working landscapes'' is increasingly used to express the desire to combine agricultural and environmental benefits in ranching areas (Barry and Huntsinger 2002; Resnik et al. 2006; Silbert et al. 2006) . Accordingly, there have been numerous efforts to protect working ranches using private land conservation mechanisms such as land trusts or governmentsupported open space programs (Alexander and Propst 2002; Land Trust Alliance 2006) .
However, as many as 45% of US ranches are being sold each decade (Gosnell and Travis 2005) . It is often stated that ranchers are an aging population who are land-rich and cashpoor, and that the purchase or maintenance of a ranch as an economic enterprise is becoming less and less possible. This casts doubt on the feasibility of maintaining ranch land at levels sufficient to conserve ecosystems.
In this paper we explore the literature in search of insights into the potential for ranchers and ranching to fulfill a conservation vision. Conservation through private ownership is a complex process. To succeed practitioners must understand the synergies of people, environment, and institutions that are needed to accomplish conservation, recognizing that some forces such as global climate and economic change occur at scales unaffected by local conservation efforts, and anticipating unpredicted changes in all these factors. Because population growth pressures and conservation opportunities depend partly on factors such as policy and culture that vary across nations, we focus our analysis on one location-the western United States-while recognizing that many of the social pressures, ecological impacts, and policy options are common to, or can be extrapolated to, situations in other rangeland regions. After reviewing recent information about the extent of ranchland conversion, reasons why maintaining working ranches may benefit conservation, and rancher demographics, attitudes, values, and willingness to innovate, we examine some of the assumptions underlying the push toward ranch conservation and some of the forces that challenge even the best-supported efforts. Our goal is to inform strategies within the range profession and society that enhance the long-term sustainability of rangeland ecosystems, especially in places where land use change threatens both biological diversity and social values.
THE EXTENT OF US RANCHLAND CONVERSION
In a way the West is the most urban US region, with more than three-fourths of Westerners living in metropolitan areas.
However, the extent of population-driven land-use change is greater in the rural West than in urban areas because of the dispersed nature of exurban development (Theobald 2000; Sullins et al. 2002 ). The result is that agricultural land, especially ranch land, is indeed being lost-especially close to high-value recreational amenities or just beyond the edges of metropolitan regions such as Denver, Phoenix-Tucson, San Francisco-Oakland, and Los Angeles, as well as around smaller cities such as Reno, Boise, and Albuquerque. In Colorado, for example, an average 110 000 ha of agricultural land was converted to commercial and residential development every year between 1992 and 1997 (Maestas et al. 2001) . In California, the rate of rangeland conversion increases every year, and rangelands are expected to be developed more rapidly than crop or forest lands in the future (CDF-FRAP 2004) .
Low-density exurban development (6-25 homes ? km
22
) is the fastest-growing form of land use in the United States (Brown et al. 2005) . Moreover this growth has been greatest in the West. Between 1990 and 1997, nonmetropolitan population growth in western states was three times that in the rest of the country (Cromartie and Wardwell 1999) . This growth takes two forms that affect ranches. Urban fringe development occurs when residential densities increase at the periphery of metropolitan areas, and is driven mainly by persons who seek more rural lifestyles while maintaining access to jobs and/or services found in urban or suburban areas. Brown et al. (2005) found that exurban development in counties adjacent to cities has increased by a factor of six since 1950. Similarly, most development on Canadian rangelands occurs in areas adjacent to large cities (Beshiri and Bollman 2001) . The second form of exurban expansion, amenity development, occurs in the types of rural communities that Shumway and Otterstrom (2001) call the ''New West,'' i.e., high-amenity settings where demographic change has led to an economic evolution from extractive industries such as ranching or mining to one based on preservation of environmental amenities, thereby creating what geographers have called a ''postproductivist'' landscape (Holmes 2002) . Nationwide the extent of exurban development in counties not adjacent to metropolitan areas grew five-fold since 1950 (Brown et al. 2005 ).
An instructive case study of ranch conversion and its distribution is offered by Gosnell et al. (2006) , who tracked land sales involving ranches of 162 ha or more in the 10-county Greater Yellowstone region between 1990 and 2001. The turnover rate was high: nearly one-fourth (23%) of the large agricultural operations changed hands during the study period, covering 22% of the private land. Only a quarter of these ranches were sold to ''traditional'' full-time ranchers. Nearly half (46%) went to amenity buyers or part-time ranchers, both of which are likely to retain the land as some form of ''working landscape.'' Approximately 21% of ranches sold went to developers, investors, or corporations-i.e., the buyers most likely to convert a ranch to other uses. The authors concluded that ''fragmentation due to exurban development (beyond the urban fringe) is proceeding more slowly in remote ranching counties than in areas featuring resorts and urban areas'' (p. 750). The enjoyment of ranching itself, identification with ranch culture and community, vegetation management needs, tax benefits of an agricultural classification, and other goals can motivate amenity buyers to continue livestock grazing even though their sources of income may be primarily off-ranch and unrelated to livestock.
There can be a striking degree of variability in fragmentation and ranch ownership types within even this single region (Gosnell and Travis 2005; Gosnell et al. 2006 ). The authors identified 42 separate landscapes in the study area, then classified them into nine categories based on the degree of land-use fragmentation and owner type. Half of the landscapes fell into the most ''intact'' fragmentation categories, suggesting that development pressures are unevenly distributed within the region. At a larger scale Shumway and Otterstrom (2001) found that about 20% of western counties remain dominated by agricultural uses, including ranching, but these tend to be farther from highly scenic amenity areas.
It is difficult to determine how much of the conversion is of working ranches. Studies based on land cover and other remotely sensed data (Brown et al. 2005 , Hansen et al. 2005 do not indicate whether a given patch of land was being used as a ranch, mine, timberland, or investment property prior to conversion. In addition, conversion of nonranch properties can undermine the stability of nearby ranches. A 2004 survey of California hardwood rangeland owners found that although about 52% of privately owned hardwood rangeland was owned as part of ranching enterprises, another 10% was leased for grazing (Huntsinger et al. 2007b) . Once subdivided or purchased for development, former ranches may be used for grazing while speculative private and corporate owners wait to be able to build, often for years or decades. Sometimes this can mean tax benefits for landowners by qualifying them as ''agricultural'' properties. Ranchers using these lands are aware that this part of their forage base is temporary at best. Recent surveys in California found that almost all ranchers leased some private land, even if they had public allotments, in order to maintain a larger herd, a logical response to the increased number of cattle needed to support a family. Most also stated that there were not enough private leases available, and that they were being lost as parcels were developed Huntsinger 2002, 2007) .
WHY PROTECT RANCHES FROM CONVERSION?
Much of the push for ranch protection is rooted in ecological concerns. Ranchers own a large proportion of the private nonforested land in the West, and it is generally land that has not been plowed, dewatered, paved, or dug out. Ranch land generally looks natural and can maintain many ecological processes depending on size and practice. This leads to something of a conundrum, as the public may view ranch land as akin to a park or preserve, with inherent public values that demand access and protection, while the rancher is equally if not more concerned about maintaining control of the property.
Habitat for 95% of all federally threatened and endangered flora and fauna is on private land in the United States, and 262 of these species (19%) survive only on private parcels (Wilcove et al. 1996) . Additionally, despite the historic role of grazing in vegetation change, soil erosion, exotic plant invasions, and other ecological impacts, today grazing and ranchers can play an important role in maintaining biodiversity.
Some of the most influential research on the ecological value of ranches has been by Richard Knight and colleagues (Maestas et al. 2001 (Maestas et al. , 2003 Lenth et al. 2006 ) who found that ranches can be more significant for protecting native biotic communities than even nature preserves. This is partly because ranches tend to be on watered sites with better soils (Scott et al. 2001) , and partly because ranches have fewer outdoor recreation visitors that can disturb wildlife during critical periods or serve as vectors for invasive nonnative plants (Maestas et al. 2003) . Even very low densities of development can negatively affect some biota (Maestas et al. 2001) . Although it has been suggested that developments can be designed to reduce impacts, e.g., by clustering dwellings, Lenth et al. (2006) found no evidence that cluster development had any smaller impact on conservation value than dispersed development. Both types of developments were associated with decreases in humansensitive species and increases in nonnative and humancommensal bird species. The latter situation is undesirable not just from a conservation standpoint but also from a public health standpoint, because some of the same specieshouse finches (Carpodacus mexicanus), house sparrows (Passer domesticus), American robins (Turdus migratorius), and grackles (Quiscalus sp.)-also serve as reservoirs of West Nile virus, which occurs at higher frequencies in areas with low avian diversity (Dobson et al. 2006) .
In addition to the ranch itself acting as a refuge from development, grazing can be a useful tool for managing vegetation and habitat. Although public land grazing is not without controversy, California land management agencies with Mediterranean grasslands and woodlands are using livestock grazing as the least costly, lowest risk, and some believe most environmentally benign option for reducing buildup of the high fuel loads generated by nonnative grasses, and for suppressing shrub invasion that once was held in check by anthropogenic and natural burning (Huntsinger et al. 2007a) . Studies show that citizens typically find grazing a more acceptable way to reduce fuel loads than mechanical or prescribed burning alternatives (Brunson and Shindler 2004) .
Recent research in California surprisingly suggests that using cattle to graze grasses in vernal pool systems contributes to the protection of biodiversity, perhaps because it mitigates the influence of invasion by nonnative grasses that crowd out shortstatured natives (Marty 2005; Pyke and Marty 2005) . Ranchers themselves may act as ''ecosystem engineers'' (Jones et al. 1994 ) that can benefit wildlife, for example, by constructing stock ponds. Ongoing research seeks to explain why some threatened aquatic invertebrates such as the California tiger salamander (Amystoma californiense) and red-legged frog (Rana aurora draytonii) appear to be more abundant in grazed than in ungrazed stock ponds (DiDonato 2007). The US Fish and Wildlife Service has recognized that ranch stock ponds are a significant portion of the remaining habitat for the threatened California tiger salamander, with about half of the habitat in the San Francisco Bay area occurring on stock ponds (USDI-FWS 2006) . Similarly, in the Southwest, stock ponds constructed and maintained by ranchers provide important habitat for the Chiricahua leopard frog (Rana chiricahuensis; Sredl and Saylor 1998) . Although the impacts of the grazing process itself may not be positive in the second case, management can mitigate these relatively straightforward conflicts.
Of course, not all conservation scientists believe ranching is ecologically benign. Much criticism has been leveled at the direct impacts of grazing livestock (Fleischner 1994; Belsky et al. 1999) , but ranching has other potentially negative effects as well. These indirect effects include the following: truncation of the food web because livestock are removed from the ecosystem at or before death whereas native grazers die on site and provide food for decomposers and scavengers, predator control, exotic weed introductions and subsequent use of herbicides, fragmentation due to roads and fences, alteration of fire regimes, and changes in water flows and quality (Freilich et al. 2003) , though it may be pointed out that only the first is unique to ranching. It is also important to note that studies showing ecosystem benefits from ranching have thus far been conducted in just a few locations, primarily Colorado or California. Grazing, depending on management and ecosystem, can cause ecological problems, for example those noted in the Colorado Plateau region of the Southwest (Warren and Eldridge 2001; Neff et al. 2005) , that might outweigh possible benefits. Reducing conflicts between environmental benefits and grazing, and finding synergies, is key to the effectiveness of maintaining ranch lands as conservation efforts, and may require compromise on both sides. On the other hand, we know of no research showing that exurban housing development is less environmentally damaging than ranching.
Another frequently argued rationale for ranchland protection is cultural. Starrs (2002) points out, ''almost everyone is in some way enchanted by the lifestyle.'' The culture of the American West, with its themes of heroic deeds in a largerthan-life landscape and a struggle against adversity both anthropogenic and natural, has relied heavily on images of livestock production (White and Limerick 1994; Starrs 1998) . Perhaps the most telling evidence of the pervasiveness of these images is the success that advertisers and merchandisers have had over the past century in using ranching and cowboy images to sell products (Peñ aloza 2000). In truth, for the displaced urbanite who migrates to a New West county the cultural benefits of seeing and/or experiencing a working ranch may be as much of a draw as the region's endless vistas, rugged mountains, and teeming trout streams (Riebsame 1997; Taylor 2004) . Thus the people for whom ranching culture is an attraction have an incentive to find ways to maintain ranches in their localities.
A third, closely related value associated with ranches is open-space protection. Seeing the ''countryside'' within aesthetically pleasing viewsheds is important to many living in urban and exurban areas. Nearly 1 000 state and local governments nationwide held open-space referenda between 1998 and 2003, with about 80% passing (Kotchen and Powers 2006) . The nonprofit Land Trust Alliance (2006) reports that the land area conserved in the United States by local, state, and national land trusts in the period 2000-2005 increased by 54%, with the West being the fastest-growing area in land conserved and in land trusts created. Fully 44% of the 11.8 million hectares conserved by local and regional land trusts through 2005 were located in western states, with the majority of that area in some sort of grazing use. Increasingly nongovernment organizations (NGOs) are working with ranchers to protect biodiversity while keeping the land in use as a private, working ranch (Alexander and Propst 2002; Resnik et al. 2006) , rather than creating a traditional ''protected area.'' Typically this entails acquisition by an NGO of development rights while ranchers continue to raise livestock, although other groups, most notably The Nature Conservancy, have themselves elected to go into the ranching business. Maintaining lands as working ranches is held to prevent deterioration of the tax base by public acquisition, preserve infrastructure, support the ranching community, and maintain local culture.
Ranching links private and public lands by relying on them to carry out the production cycle of the enterprise. In some ways they are interdependent. By one estimate, more than 40 million hectares of high-value, private rangelands are linked to federal grazing permits (Gentner and Tanaka 2002) . Ranches buffer public lands from development and high-intensity land uses that would clash more severely with wildlife, scenery, recreation, and management practices such as controlled burning. Unfortunately, ranches adjacent to public lands are especially attractive for development (Riebsame et al. 1996) , with ominous consequences for biodiversity protection because lands adjacent to reserves are especially important as locations for dispersal of organisms and connectivity between protected patches (Hansen and Rotella 2002) . In a study in the southern Rockies, Talbert et al. (2007) found that 32% of private land within 1 km of the border of Forest Service and Bureau of Land Management (BLM) land in Routt County was the ranch land of grazing permittees. At the same time, permitted grazing on federal lands is in decline, making the ranches using those lands less viable as economic units.
There also are economic benefits to protecting ranches. Although ranching itself may not contribute as much to local economies as more intensive land uses, it has persisted largely on lands that, prior to the recent rural migration phenomenon, were largely not viable for other uses. Subdivision changes that equation-for example, short-term revenues to communities through wages and local purchases far outweigh the value of livestock produced (McLeod et al. 1998 ). However, the fiscal impacts of subdivision can be enormous, and depending on pattern and location can be costly in terms of needs for new services, in some cases outweighing benefits. Open rangeland has multiple forms of value (Fausold and Lilieholm 1999) , many of which have not been well defined or quantified, making evaluation of tradeoffs inaccurate at best. For example, ranching enhances tourist experiences even if the visitor never actually sets foot on a ranch but only views them: a 2005 study of visitors to Steamboat Springs, Colorado, found that if existing ranchlands were replaced with urban uses, the cost in tourism expenditures would amount to $70 per visit, or $25 per visitor per day (Ellingson et al. 2006) . Finally, ranches are well positioned to enter the rapidly expanding market for locally produced foods. For example, a significant source of support for the farmers that participate in the Marin Agricultural Land Trust (MALT) north of San Francisco is value-added markets for local, natural, and organic meat and milk (MALT 2007) . Ranchers and farmers with conservation easements were found to be more likely to diversify their operations to take advantage of emerging markets (Gale 2003b) .
WHAT ABOUT THE RANCHERS?
A fundamental assumption of ranch conservation is that that ranchers will remain on the land if given the opportunity. This assumption bears closer scrutiny. One factor that may suggest otherwise is rancher demographics. Huntsinger et al. (2007b) found that the average age of a California rancher was 59. Peterson and Coppock (2001) reported that 37% of respondents in a survey of Utah livestock producers were aged 66 or older, and that 28% of federal grazing permittees and 51% of ranchers operating solely on private land reported they planned to retire within 5 yr. Although ''retirement'' for a rancher may not mean complete extraction from the operation-ranchers often intend to live out their days in a ranch residence while turning over day-to-day operations to a younger relative-this may account for some of the ranch turnover found by Gosnell et al. (2006) and seems to suggest that the supply of ranchers is dwindling.
Yet it is not clear that the average age of a rancher is increasing. In a longitudinal study, Huntsinger et al. (2007b) found no significant difference in the average age of California ranchers between 1985 and 2004, though attrition may have had an impact on the sample. Moreover, research among farmers in Scotland found that the age of a primary decisionmaker was a poorer predictor of how life cycle issues would affect decisions about the farm than an index of the ages of the various people who work there (Burton 2006) . No such index exists for US ranchers, so in fact we do not know how rancher age structure might affect the viability of range livestock production as an economic activity.
Research indicates that ranchers are powerfully motivated to ranch, even to the point of using outside income to support their ranch, and have been for a long time (Smith and Martin 1972; Bartlett et al 1989; Liffmann et al. 2000; Torell and Bailey 2000; Gentner and Tanaka 2002) . Gentner and Tanaka (2002) found that about half of grazing permittees surveyed in the West significantly supplemented ranch income with outside funds. Ranchers often forego alternative investments at considerable opportunity cost, recouping some or all only when the ranch is sold in a development or amenity-driven market (Hargreave 1993) . Having substantial equity tied up in land that can only be cashed out when land is sold for alternative uses is hardly a scenario for sustainability; hence psychological pressure to sell may increase if sale value continues to appreciate while profit margins remain low, as is typically the case (Tanaka et al. 2005) .
As development proceeds in an area, it also has consequences for the remaining ranches. One California study found that ranchers working in a matrix of subdivided lands and leased pastures were less likely to control yellow starthistle (Centaurea solstitialis) because they assumed weeds on adjacent lands would remain uncontrolled (Neill et al. 2007) . Although the vast majority of ranchers in another California study believed it was possible for ranching to continue in their community, those in urbanizing areas were more willing to accept that their ranches would eventually become developed than ranchers in more rural areas, perhaps recognizing that the pressures and temptations that come with urbanization become irresistible beyond a certain point (Liffmann et al. 2000) . Beyond what might be termed a ''tipping point,'' a loss of infrastructure, forage resources, and community support makes ranching seem nearly impossible.
Public lands grazing is often part of a traditional form of pastoral production known as ''transhumance,'' where stock are driven to montane range during the summer, and winter on lowland grasslands. This tradition has been part of the western North American landscape since the 17th century, and may be considered an element of ranching culture. Forest Service permittees in the Sierra Nevada reported being more affected by development than their nonpermittee colleagues Huntsinger 2002, 2007) . Permittees' ranches were established earlier-about two-thirds before 1900-than ranches without public permits. In a similar study of federal grazing permittees in Colorado, more than 58% of permits were derived from 19th century homesteads (Rowe et al. 2001) . Moving stock to grazing allotments has become more difficult in some locations because development and highways block or reduce access to traditional travel routes. Building trust between ranchers and public agencies, and having a positive outlook about the future of ranching, have been suggested as crucial to reducing tensions between permittees and public agencies (van Kooten et al. 2006) . Gosnell et al. (2006) suggest that a shift to ranch ownership by amenity buyers will change ''power relations'' between public managers and private ranchers in the Yellowstone region as amenity owners with greater resources than traditional ranchers interact with public lands agencies. Property turnover, new kinds of owners, and changing land uses may challenge the ability to develop long-term relationships and to foster trust.
Despite these pressures, some ranchers not only resist selling but take operational or life risks in order to seek pathways to sustaining their operations so they can pass their land on to future generations, and maintain ranches their families may have owned for generations (Wulfhorst et al. 2006) . If ranching is an increasingly difficult occupation in which to make a living, ranchers who wish to remain on the land must be willing to make the management improvements necessary to cope with changing social, political, economic, and environmental conditions. Yet Peterson and Coppock (2001) found that 70% of public land permittees and 90% of private land ranchers had adopted passive, ''wait-and-see'' management strategies rather than taking steps to improve the viability of their operations. This percentage varies based on location and how questions are phrased; e.g., 74% of respondents to a western Colorado rancher survey reported having made some sort of management change in the previous 5 yr ( Kennedy and Brunson 2007) .
Ranchers are more likely to make such changes if they have larger operations and use the ranch as their primary income source (Kennedy and Brunson 2007) . Because part-time or amenity ranchers may be less likely to sell their ranches if they suffer poor economic results, the tendency for full-time ranchers to be more likely to make management changes is promising. The future and past of an operation also affect the likelihood that ranchers will take steps to improve an operation in the face of change. Innovation is more likely when ranchers believe another member of the family will take over the operation when they retire (Didier and Brunson 2004; Kennedy and Brunson 2007) , and also when the ranch has been in the same family for multiple generations. Didier and Brunson (2004) found that a sense of obligation to one's predecessors increases the likelihood of adopting management innovations, as did a desire to prove to ''the public'' that ranching can be done in an environmentally sound manner.
The relationship between ranchers and the public is not always straightforward. In a survey of ranchers in two areas of California undergoing rapid exurban development (Liffmann et al. 2000) , a majority reported that ''society's hostility to ranching'' was a reason to quit the business. However, it's not clear that society is hostile to ranching at all. For example, a spring 2006 survey of Colorado residents (Hull et al. 2006) found that three-fourths felt agriculture was very important to the quality of life in the state, and even more (83%) said it is very important to maintain land and water in agricultural production. More than half (57%) agreed that agriculture in Colorado protects the environment, 72% believe farm and ranch animals are treated humanely, and 78% agreed that ranchers with permits to graze on public lands treat the land appropriately. Open space and wildlife habitat protection were found to be as important as food and fiber production as reasons for protecting agricultural land. In a national survey more than three-quarters of respondents supported the idea of using public funds to support agriculture as long as it provided environmental benefits (American Farmland Trust 2001) .
This does not mean citizens view every aspect of ranching positively. Livestock grazing on public lands has been found to interfere with citizens' enjoyment of outdoor recreation experiences (Johnson et al. 1997; Brunson and Gilbert 2003) , although this result is less pronounced when it occurs on multiple-use lands rather than in wilderness or protected areas, and also when visitors expect to encounter cattle (Mitchell et al. 1996) . Other impacts of ranching that have caused negative impressions among neighbors include odors, cattle trespass on neighbors' properties, and automobile accidents on open range (Ellickson 1991) .
Public perceptions of ranching's negative impacts differ among rangeland constituencies. A statewide Nevada survey found that urban residents, recent arrivals, and nonranchers were more critical of the condition of grazing lands than were ranchers, long-term residents, and rural residents (L. Huntsinger, unpublished data, 1996) . Other studies conducted on the BLM's Vale District in eastern Oregon (Huntsinger and Heady 1988) and in southern Utah's Grand Staircase-Escalante National Monument (Brunson and Gilbert 2003) found that recreationists from urban areas were more critical of rangeland conditions than were other constituencies. Huntsinger and Heady (1988) also found that BLM managers and nonranching community members perceived more problems with rangeland condition than did permittees. Gosnell et al. (2006) point out that such differences of opinion may become more common even within the ranching community. They suggest that even if amenity owners maintain grazing on their properties, they may object to traditional ranch practices such as predator control and some forms of vegetation management.
INSTITUTIONAL AND ECONOMIC CHALLENGES
Important questions must be answered if we are to maintain the viability of ranch conservation in the West. If ranchers are indeed aging and headed for retirement, the issue of how large properties can be sustained and transmitted intact across generations is critical. Addressing the issue requires attention to several key aspects of rangeland socioeconomic systems, including access to public lands for grazing; the treatment of ranch lands in state and federal tax codes; the role of land-use planning and regulation; the availability of landowner incentives such as conservation easements, cost-sharing programs, and direct payments; and training for a new group of ranch management professionals. Range scientists, managers, and educators all must be part of the policy dialogue.
Instability in the availability of forage on public lands affects the stability of private ranch lands, and potentially the efficacy of tools such as conservation easements. Ranchers unsure of access to the forage base they need for a viable herd size are highly reluctant to commit to a conservation easement that affects their use of the land ''in perpetuity.'' Studies in California Huntsinger 2002, 2007) found that public land ranchers in two case study areas estimated that on average nearly half of their income was attributable to having access to public leases-even though the ranchers were in very different areas and leasing from very different agencies. Onethird to one-half stated they would have to sell their ranches if they lost their public lands allotments, because the operation would no longer be viable. In recognition of this relationship, in Pima County, Arizona, conservation easements may be vacated by ranchers if public grazing leases are lost through no fault of the permittee (Sayre 2006 ). In the highly developed San Francisco Bay area, found that the criteria used by public land agencies, such as utility districts and parks, to select lessees were shaping the characteristics of the ranch community of the future, as public leases were one of the few relatively stable sources of forage. Private leased grazing lands, in contrast, were at constant risk of development.
It has long been a fact that the value of ranch land for development far outstrips the value of the land for production. Consumptive and quality-of-life values have been the most important reasons for the purchase and maintenance of ranches for decades (Torell and Bailey 2000) . Yet it is held that in order to increase ranch sustainability, a rancher needs more ways to turn a profit, because positive cash flow can make the difference between a rancher deciding to keep the ranch vs. selling it. Throughout much of the 20th century, considerable effort by ranchers, researchers, and advisory agencies has gone into increasing the profitability of ranching, with limited success. Some are turning to niche markets such as grass-fed beef and lamb, but for the most part ranchers are ''pricetakers'' because of competition with grain and other feed production, and the intensive livestock production based on it. Ranches may not turn a profit on a yearly basis, particularly when opportunity costs are considered (Torell and Bailey 2000) , but they almost always turn a profit, and enough to compensate for years of forgone opportunity costs, when they are marketed as real estate.
The possibility of marketing ''ecosystem services'' has gained attention as ranchers view activities such as carbon sequestration and wildlife habitat as potential ways to increase income. At a January 2007 forum in Albuquerque sponsored by the nonprofit Quivira Coalition, it was suggested that ranchers could learn from European methods of conserving landscapes with direct government payment for certain forms of production or environmental services (Cooper et al. 2005) . But often such payments go hand-in-hand with land-use controls that US ranchers would likely find draconian. European payments in part compensate agriculturalists for the loss of opportunity to develop their lands. American ranchers as a group are known to be quite protective of ''private property rights,'' hostile to regulation, and very attached to the idea that they can do what they like with their own land (Huntsinger et al. , 2007b Jackson-Smith et al. 2005) . Moreover, ranchers' willingness to adopt socially desirable range management objectives has been found to be negatively correlated with beliefs that property rights are being eroded (Kreuter et al. 2006) .
Even so, voluntary conservation easements, as a form of compensation that precludes development ''in perpetuity'' in order to secure ecosystem services, are acceptable to many ranchers, especially when the easement programs are managed by ranchers' organizations (Pritchett et al. 2007) . A comparison of ranchers in Spain and California showed that ranchers will forgo opportunities or manage in certain ways for the public benefit if compensated by the public or private enterprises . A promising program was initiated in March 2007 by the Chicago Climate Exchange, a private enterprise that promotes reduction of greenhouse gas emissions through the trade of ''credits'' for carbon dioxide, methane, nitric oxide, and other chemicals (Chicago Climate Exchange 2007). The program now offers to pay ranchers who store carbon through rangeland rehabilitation or sound range management.
Tax relief for agriculture, and cost-share programs, are other ways that the American public pays for ecosystem service from ranches. These can operate at national to local levels (Daniels 2001; Johansson 2006) . For example, the federal Environmental Quality Incentives Program and the Wildlife Habitat Incentives Program of the Natural Resource Conservation Service provide matching funds for carrying out range improvements that provide wildlife habitat, reduce pollution and erosion, and promote other environmental benefits. At the state level California and Texas both offer landowner incentive programs that provide payments to landowners implementing habitat management plans that benefit special status species, and the California Land Conservation Act of 1965 limited property taxes when ranchers agree to keep land out of development for 10 yr via a rolling contract. At the county level, California's Alameda County has developed the WildlifeFriendly Pond Restoration Program. The program helps ranchers negotiate the permit process, provides technical assistance, helps put together funds from a variety of sources, and offers a safe harbor agreement, if ranchers agree to maintain stock ponds in a way that provides habitat for two threatened species, the California tiger salamander and the redlegged frog (Environmental Defense 2007).
Zoning and planning offer pathways to conserve ranchland and can provide downward pressure on speculative land prices, but in the United States zoning has proven relatively ineffectual. Too often, development money provides ample illustration of the flexibility of ''urban limit lines.'' Oregon's passage of Measure 37, the ''land-use fairness'' law that requires compensation for land-use restrictions, is another illustration of the difficulty of implementing agriculture or open-space protections through zoning. Ranchers who wind up outside an urban limit line often feel that they have had their assets devalued by governmental fiat, and this perception of injustice contributes to the instability of the designation. Liffmann et al. (2000) found that in California, as regions become more urban, ranchers grow increasingly apprehensive about the impacts of local land-use planning.
If ranchers are indeed aging and headed for retirement, the issue of how large properties can be transmitted across generations intact is also critical. Johnson (1998) found that inheritance taxes were considered a primary barrier to ranch transmission in California. Reduced inheritance taxes and other tax breaks are promoted as ways to reduce the costs of keeping land in the family, and sustaining ranches. However, such tax relief requires a significant public investment in exchange for very little assurance of an ecological ''return.'' A ranch might be passed on with the benefit of reduced taxes, but sold for development at any point, resulting in a loss of the ecosystem services the tax breaks were supposed to conserve. At the same time, the rancher reaps the full benefit of land appreciation that has accrued. This same issue plagues other provisions of public funds, as when the public provides matching funds for habitat improvements and land investments. The public may make a substantial investment in a ranch through US Department of Agriculture cost-share programs but lose the benefit of that investment when the ranch is sold and converted. One reason why conservation easements have proven so appealing to conservation groups and the public is that they provide some guarantee of a long-term return. It is possible that public and private investment in wildlife habitat improvement and agricultural infrastructure may gravitate towards lands under conservation easement or some other protected status for this reason. Otherwise, investing public money in ranches is risky business.
In many parts of the West where urban fringe development is expanding rapidly, local and county governments have taken steps to acquire title to ranch properties in order to protect open space and related values (Resnik et al. 2006) . However this adds to the proportion of a county's land base that is not on the property tax rolls, and it is not clear that municipalities often have the expertise to manage rangelands. Moreover, many residents of the western United States, including ranchers, tend to be suspicious of government land acquisitions in a region where more than half of the land in many states is managed by federal and state agencies.
Are there other mechanisms for stabilizing land tenure that can assure the long-term return from conservation investments in ranching? And will ranchers accept them? A Texas study found that landowners tend to be wary even of market-based conservation incentives if they are novel and there is less than full trust of the entity offering the incentive (Wilmot and Brunson 2005 ). An important constraint to such options is the fact that ranchers want to be ranchers, and often as not pay for the privilege by working off-ranch; policies, incentives, or markets that restrict activities that landowners consider ''ranching'' will impair voluntary initiative and compliance, and may lead to more ranch sales. Some ranchers in a California study were passionate about how a ''hassle factor''-the difficulty of working with regulatory-was taking all the enjoyment out of ranching (Forero 2002) . These questions need to be answered, and it may well take adjustments to the existing laws governing private-land incentive transactions in order to ensure their utility for conservation.
WHERE DO WE FIND TOMORROW'S RANCHERS?
Another emerging problem with the transmission of ranches to the next generation is that some ranchers have no heir willing to work the ranch. In studies in California and Colorado the lack of an heir to pass land on to was the primary reason ranchers felt they might need to sell the property (Rowe et al. 2001; Sulak and Huntsinger 2002) . Even if a ranch is restricted from development by a conservation easement, the sale price often remains higher than can be justified by production alone, making it difficult for prospective new ranchers to enter the business. In January 2007 the largest noncommercial real estate transaction in California history took place when a Los Angeles investment group purchased the 10 000-ha Cojo and Jalama ranches for $155 million, or about $15 000 per ha, ''well within the range for ranchland in that area'' (Casselman 2007) . A smaller ranch next door, suitable for vineyard production, sold for $47 000 per ha in 2005. Land prices restrict the entry of new ranchers into the business, and estate taxes squeeze heirs even if they want to continue ranching.
The market for intact ranches might therefore further the trend toward amenity purchases, in line with the trend reported for the Yellowstone region (Gosnell et al. 2006) . In fact, a longitudinal study of hardwood rangeland landowners in California found a significant increase in managing for natural beauty and lifestyle values, and a decline in those managing the ranch primarily for a family business between 1985 and 2004 among livestock producers (Huntsinger et al. 2007b ). The hobby ranch, historically looked down upon as a reason for depressed livestock prices, may be transformed into the ''conservation'' ranch in the new West.
In an Arizona study conducted in 1969, Smith and Martin (1972) concluded that if a rancher's children do not want to take over the ranch, ''the ranch will most likely be taken over by an investor who is not significantly dependent on the local community for his economic livelihood,'' and ''sufficient funds for ranch purposes are not likely to be available to participants in the local nonranching economy'' (p. 224). From our point of view this trend seems to be more important than ever. The ranchers of the next generation could increasingly be the lessees, managers, or caretakers of ranch properties owned by those with the capital to buy them.
This circumstance, in turn, will create a new market for range management education: professional ranch management. This will be important for traditional family ranches as well as new forms of ranching ownerships. Family ranchers often have relatively little training in range science, having focused on agribusiness or animal science in their education because of its obvious importance to a livestock business enterprise. However, if ranching is to be promoted and financially aided as a conservation activity, then the people managing ranches must know more about the land and ecosystems they are asked to conserve. Especially at universities where range science and animal science are not in the same department or college, range educators will need to improve integration of the various aspects of ranch enterprises. A few such degree programs have begun to emerge (e.g., the King Ranch Institute for Ranch Management at Texas A&M-Kingsville) but more will be needed. Conversely, students of rangeland or wildlife management often emerge with a weak understanding of ranchers and the business aspects of ranching, but building relationships with landowners and managers is obviously an important key to conserving private rangelands. Involving the ranching community in the development and implementation of educational programs for range students would help meet the challenge.
Whether amenity owners will hire professional managers and maintain the livestock enterprise will depend on a number of factors, including whether their desire to own a ranch is at least partly due to being a ''rancher.'' In a national study of agricultural properties protected by conservation easements, it was found that even when properties were purchased primarily for residential use, they remained in agriculture, as purchasers leased the land for grazing or farming (Sokolow 2003) . Motives for continued grazing may be tax benefits derived from an agricultural status, income from livestock as a supplement to the landowner's income from other sources, the restrictions of a conservation easement, a desire to participate in ranching culture, or vegetation and habitat management. Amenity owners will need to draw on the available pool of ''professional ranch managers'' on a consulting basis or as professional inhouse managers, and it is vital that such professionals know range science as well as the livestock business. The expectations of those who want to invest in private range conservation call for knowledge-based stewardship of rangeland ecosystems.
Ranchers and the public jointly consume a variety of ecosystem services produced by ranches. Both may enjoy the natural environment of the ranch, the view, the wildlife, and ranching culture. The rancher also enjoys the legacy value of the ranch, income from products, and the ability to exclude others from the boundaries of the ranch. Both can enjoy leaving the ranch to future generations. Today conservation easements, cost-share programs, and tax relief are the ways that the public contributes to the production of ecosystem services from ranches. New institutions and policies may emerge that provide for further public investment in working landscapes in exchange for stewardship of ecosystem services by ranchers and rangeland landowners, but we suggest that land-use stability should be an overt goal and perhaps even a condition of such programs.
Most US ranchers today live on the ranch with their families. Although they enjoy living in the natural environment, working with animals, and raising a family on a ranch, they cherish the opportunity to have relative autonomy in management decision making and to find the work ''different every day'' . How well this rancher fits the future ranch, likely to be part of a landscape mosaic that is increasingly shaped through easements, land-use planning, regulations, amenity ownerships, and public lands grazing policies (Fairfax et al. 2005) , remains an open question.
IMPLICATIONS FOR POLICY AND MANAGEMENT
In this paper we have attended primarily to the factors affecting conservation of the individual ranch. However, in order to maintain ecosystem processes and conserve habitat and water at an ecologically effective scale, it may take a community of ranches working together and with public agencies. Socially, a ''critical mass'' of ranches is also needed to support the infrastructure, markets, and human relationships that keep a ranch culture and industry alive. Having such a community, and striving to meet new goals in environmental stewardship, may in turn help solve some of the problems plaguing the internal dynamics of ranch sustainability. For example, the daughter of Bill McDonald, one of the founders of the Malpai Borderlands Group, a group of ranchers dedicated to preserving land and ranching culture in the Southwest, wrote in a recent newsletter:
One of the biggest lessons provided by the Malpai experience has been that as a cattle rancher, I would not simply be a mender of fences, a mover of cattle, and a seller of calves, but I would be part of something meaningful, something much larger than the sum of its parts-for me, this is an irresistible draw. I believe that the success of Malpai and the proliferation of similar collaborative efforts will provide inspiration for young people across the country to maintain these traditional livelihoods (McDonald 2007 ).
The Malpai group may be the best-known such ranchers' group today, but one can find similar efforts occurring at watershed, valley, or community scales in several parts of the United States. At a regional level, the nonprofit Quivira Coalition has established a ''New Ranch Network'' in order to ''support a rancher or other landowner in 'making the leap' to progressive stewardship through collaboration'' (Quivira Coalition 2007). Nationally The Nature Conservancy strives for collaboration with groups of ranchers and other landowners in order to achieve conservation results at scales where direct land purchase is impractical (The Nature Conservancy 2007) . Public land and technical assistance agencies, along with professional organizations such as the Society for Range Management, can and should participate in such efforts as well.
Communities of sustainability, new kinds of owners, a rising group of natural resource-oriented ranch managers, and complex mosaics of ownership and obligation: this will indeed be a ''new West,'' but it seems likely that it cannot be saved by ''old ranchers'' alone. ''New ranchers'' must find agencies, neighbors, and publics that share their vision.
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